Studies on the irreversible step of pepsinogen activation.
The bond cleavage step of pepsinogen activation has been investigated in a kinetic study in which the denatured products of short-term acidifications were separated on SDS-polyacrylamide gels and the peptide products were quantitated by densitometry. Although several peptide products were observed, under the conditions of the experiments (pH values between 2.0 and 2.8, 22 degrees C), the only one that was a product of an initial bond cleavage was the 44-residue peptide, which upon removal from pepsinogen yields pepsin. The rate constant for this bond cleavage is 0.015 s-1 at pH 2.4, which is the same as that at which the alkali-stable potential activity of pepsinogen had been found to convert to the alkali-labile activity of pepsin. When the conversion of zymogen to enzyme was followed by the change in fluorescence of adsorbed 6-(p-toluidinyl)naphthalene-2-sulfonate (TNS), the rate of change in TNS fluorescence was the same as the conversion to alkali lability. However, pepstatin blocked the bond cleavage of pepsinogen to pepsin, but it permitted the fluorescence change to proceed. In fact, it accelerated the apparent rate of change of TNS fluorescence by shifting the pKa of an essential conjugate acid from 1.7 to 2.6. The conversion to alkali lability, therefore, may be considered to be a composite of a relatively slow conformational change (at the measured rate), followed immediately by a relatively fast bond cleavage.